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GEOHYDROLOGICAL DATA FOR THE UPPER PAWCATUCK 
RIVER BASIN, RHODE ISLAND 


By 
William B. Allen, Glenn W. Hahn, and Curtis R. Tuttle 


ABSTRACT 


This is the first of two reports on the geohydrology of the upper 
Pawcatuck River basin in southern Rhode Island. It is a basic-data 
report and includes descriptions, tables, and illustrations of records 
collected during test-well construction and seismic investigations and 
measurements of precipitation, evaporation, ground-water level 
fluctuations and stream discharge over a 2 year period from January 1958 
through December 1959. Quality-of-water data also are included. Why 
and how the data were collected and their limitations are discussed. 


INTRODUCTION 


The upper Pawcatuck River basin is west of Narragansett Bay in the 
southern part of Rhode Island. It is an elongated, irregularly-shaped 
area between lat 41° 24'15" and 41°37'40" N. and long 71° 28'30" and 
71°37'55" W. It includes large parts of the towns of Exeter and South 
Kingstown and small parts of Charlestown, East Greenwich, North 
Kingstown, West Greenwich, and Richmond. The basin covers about 
70 square miles as shown on figure 1. 


The upper part of the Pawcatuck River is the principal stream in the 
basin. It is formed by two main tributaries, the Usquepaug River, the 
upper reaches of which are called the Queen River, and the Chipuxet 
River. The Queen-Usquepaug River drains the northern and western part 
of the basin; the Chipuxet River drains the eastern part. The Usquepaug 
flows through Great Swamp and the Chipuxet flows through Wordens Pond 
before they join in the southern part of the basin to form the Pawcatuck 
River (pl. 1). 
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Figure 1.-- Index map of Rhode Island showing area described in this report. 


The upper Pawcatuck River basin lies in the Seaboard Lowland 
section of the New England Physiographic Province (Fenneman, 1938, 
p. 370). It is an area of glacially rounded hills and flat-floored 
valleys. The northern half of the basin is characterized by low, rounded 
hills, generally less than 500 feet above sea level, and is underlain by 
crystalline rock with a discontinuous, thin cover of unconsolidated 
deposits. In contrast, the southern half of the basin is relatively flat 
and swampy and forms a plain at about 90 to 100 feet above sea level. 
Unconsolidated deposits, as much as 180 feet thick, underlie the plain 
and rest on or against crystalline rocks. Bounding the basin on the 
south is an east-west trending belt of low hills and ridges called the 
Charlestown moraine. 


The geologic formations in this report are referred to as consolidated 
rocks and unconsolidated deposits. The consolidated rocks (bedrock) 
include a number of geologic formations which are here called crystalline 
rocks. They have been studied and named in detail by the U. S. Geolog- 
ical Survey. The unconsolidated deposits, mainly glacial drift of the 
Pleistocene series, consist of (1) glacial till (unsorted and unstratified 
deposits), (2) several types of fluvioglacial deposits here classed as 
glacial outwash (sorted and stratified deposits), and (3) mixtures of the 
glacial till and outwash. Thin and discontinuous material of the Recent 
series includes eolian, alluvial, and swamp deposits. As used in this 
report, the term "ground-water reservoir" refers to the unconsolidated 
deposits. They are mostly permeable, saturated, and in the valleys are 
in hydraulic connection with the streams. The underlying and adjoining 
consolidated rocks are relatively impermeable and locally supply only 
small quantities of water to wells. They generally form the boundary of 
the ground-water reservoir. 


Purpose and Scope 


The purpose of this report is to release to the public basic geologic 
and hydrologic data that will be useful in studying and planning water- 
resources developments in the future. This report also complements an 
interpretive report-on the availability of ground water. The interpretive 
report by William B. Allen, Glenn W. Hahn, and Richard A. Brackley 
titled "Availability of ground water, upper Pawcatuck River basin, Rhode 
Island," will be published by the U. S. Geological Survey as a Water- 
Supply Paper. 


Geologic and hydrologic data are recorded in tables 1] to 12 and fig. 2; 
plate 1 and figure 1 show where the data were collected. The text precedes 
the tables and explains what data are available and how they were collected. 
Table 12 at the end of the report summarizes the well and boring records. 


The data described in this report was collected under the general 
administration of L, F. Blair, former Chief, Planning Division, Rhode Island 
Development Council; Walter J. Shea, present Chairman, Rhode Island Water 
Resources Coordinating Board; A. N. Sayre and P, E, LaMoreaux, former 
Chiefs, Ground Water Branch, U. S. Geological Survey; and under the 
supervision of J. E. Upson and G. C, Taylor, Jr. former District Geologists, 
U. S. Geological Survey. 


History 


The U. S. Geological Survey, currently in cooperation with the Rhode 
Island Water Resources Coordinating Board and previously with the Develop- 
ment Council, the Port and Industrial Development Commission, and the 
Industrial Commission, has carried on a continuing program of investiga- 
tions of the ground-water resources of the State since 1944. The results of 
these investigations are presented in a series of geological bulletins 
describing the ground-water resources of the State by 73-minute quadrangles. 
These are generally reconnaisance-type reports, based largely on invento- 
ries of well and boring data and geologic field studies of bedrock outcrops 
and glacial deposits. To make such data available in a more concise form, 
starting in 1959 most of the quadrangle studies were continued in a series 
of ground-water maps using the U. S. Geological Survey (1:24,000 scale) 
topographic maps as a base. The reports and maps resulting from the 
ground-water program are listed on the back cover of this report. 


In 1954, the Rhode Island Development Council, and the U. S. Geolog- 
ical Survey, agreed to start quantitative investigations leading to estimates 
of the amount of ground water available in specific areas. The area chosen 
for the first investigation was the upper part of the Pawcatuck River basin 
because of planned industrial parks along the main line of the New York, 
New Haven, and Hartford Railroad and the need for water to supply the 
parks. Because no work had been done in this area as a part of the quad- 
rangle investigations, it was necessary to collect the basic information and 
to prepare quadrangle reports. Thus, ground-water reports or maps summa- 
rizing these data were prepared and published on the Kingston quadrangle 
(Bierschenk, 1956), Wickford quadrangle (Johnson and Marks, 1959), and 
Slocum quadrangle (Hahn, 1959). (See references.) After July 1957, the 
State part in these cooperative investigations was carried on by the Water 
Resources Coordinating Board. 


As a part of the quantitative investigations, review or appraisal was 
made of the general hydrology of all the ground-water reservoirs in the 
State to determine the over-all picture of the general movement of water 
into and out of these areas and the apparent relationships between ground 
water and surface water in each. This appraisal was made by Lang (1961) 
and serves as a guide for recommending quantitative studies in specific 
areas. 


In addition to the appraisal of the ground-water reservoirs, Lang and 
others (1960) showed that the hydraulic characteristics of the water—-bear- 
ing glacial outwash in several ground-water reservoirs of the State varies 
greatly from place to place and depends largely on local lithologic charac- 
ter and hydrologic environment. The characteristics were computed from 
well-performance tests made by well drillers. 


The detailed investigation of the upper Pawcatuck River basin started 
in July 1957 and continued through June 1960. However, most of the data 
were collected for the period January 1958 through December 1959. 
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Well-Numbering and Location System 


In Rhode Island, wells, borings, and springs are numbered 
consecutively within each city or town in the order in which they were 
inventoried. Wells in the town of Charlestown are indicated by "Cha," 
in East Greenwich by "Egr," in Exeter by "Exe," in North Kingstown by 
"Nok," in Richmond by "Ric," in South Kingstown by "Sok," and in 
West Greenwich by "Wgr". Because the town names and boundaries 
are on plate 1 the prefixes are omitted. 


To facilitate finding the wells on plate 1, the latitude and longitude 
are given in table 12 and on the margins of plate l. 


GEOLOGICAL AND GEOPHYSICAL EXPLORATION 


Geological and geophysical exploration by means of test drilling and 
seismic and resistivity studies was undertaken to define more accurately 
the type and thickness of the glacial deposits in the upper Pawcatuck 
River basin. 


Test Drillin 


Methods 


Test drilling was by five methods; wash boring, coring, cable-tool 
(percussion) drilling, hand augering, jetting, and driving. The method 
was dictated by the type of geologic or hydrologic information. 


Borings Cha 332-333, Exe 386-389 and 392-395, Nok 1166-1171 
and 1231-1232, Ric 322-323, and Sok 869-882 and 889-898 (table 12) 
were primarily intended to collect lithologic information and physical 
properties of the unconsolidated deposits and were installed by the 
wash-boring method. Relatively undisturbed samples were collected by 
driving a split-spoon sample tube for about 2 feet of every 5 feet of 
material penetrated. Unsampled intervals were examined as cuttings 
during washing. The wash borings were generally of 23-inch diameter. 
In very dense materials (till or mixed till and outwash) or deposits more 
than 150 feet thick, 4 - or even 6-inch casing was used initially and 
the smaller casing was telescoped within to lessen friction. Bedrock 
was cored only at selected sites, usually for 10 or 20 feet. Boulders 
encountered were generally less than five feet in diameter and in many 
places were easily cored and blasted. 


Test wells Exe 400-402 and Sok 905-908, 8 inches in diameter, 
were constructed by the cable-tool method to determine the physical 
properties of the unconsolidated deposits and for use in pumping tests. 
Bailer samples were collected at five-foot intervals (table 12). 


Hand-auger holes Exe 404-410 and Sok 1032-1035 (table 12), 
12 inches in diameter, were dug to the zone of water-table fluctuation 
to collect samples for laboratory determination of specific yield. 


Observation wells Exe 396-398 and Sok 900-903 (table 12), 2 inches 
in diameter, were jetted to show water-level fluctuations before, during, 
and after pumping tests. Materials penetrated were examined in the field 
as they washed up around the outsides of the casings. 


Observation wells Exe 390, 391, 399; Ric 324; and Sok 868, 885, 886 
(table 12) were driven at places where no existing wells were available. 
The ease or difficulty of hand driving provided an estimate. of the density 
of material penetrated. Exe 399 was 2 inches in diameter; the other 
driven wells were 13 inches in diameter. 


All samples were examined and described in the field, and many were 
re-examined in the office after drying. Selected samples were analyzed 
at the Water Resources Division Hydrologic Laboratory for particle-size 
distribution, porosity, specific yield, and permeability and some at the 
State Materials Testing Laboratory for grain size. 


Tabulation of Data 


Table 1 presents the physical properties of samples and the logs from 
selected wash borings and cable-tool-drilled wells constructed during the 
test-drilling program. Other data for borings and wells not included in 
table 1 appear in table 12. 
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Percentages reported to the nearest tenth and values for porosity, specific yield, and 
permeability were determined in the Hydrologic Laboratory of the U. S. Geological 


Survey. 


Percentages reported as whole numbers were determined from curves based on 


particle-size analyses made by the Materials Testing Laboratory of the Rhode Island 
Division of Roads and Bridges.) 
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(Percentages reported to the nearest tenth and values for porosity, specific yield, and 
permeability were determined in the Hydrologic Laboratory of the U. S. Geological 
Survey. Percentages reported as whole numbers were determined from curves based on 
particle-size analyses made by the Materials Testing Laboratory of the Rhode Island 
Division of Roads and Bridges.) 
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Seismic Investigation 


Twenty-three sites in the upper Pawcatuck River Basin were investi- 
gated by means of the refraction-seismic method during August 1958 and 
June 1959. Each site consisted of an alignment of several shot points. 
In August and September, 1961, the Geophysical Engineering Company of 
Abington, Pennsylvania, under the direction of George Castellucci made 
a refraction-seismic survey along a proposed South County Expressway. 
Part of this work was in the upper Pawcatuck River basin and selected 
data are included. 


Preliminary analyses and interpretations of seismic-wave speeds and 
thicknesses of various layers for sites I to XXIII were made by the junior- 
junior author and are given in table 2. Comparable data for sites XXIV to 
XXVIII by G. Castellucci are also given. 


11 


92 

9S- 
Ly- 
5c= 
62- 
82- 
08- 
tg= 
$2-= 
ic - 
vr 


(3823) 


TeA9] Bes uROSU (-) 
MOTeq JO BACGe eoRjINS 
4xoo1peg JO epnjsiy 














ott 
r8 

p2t 
Zot 
9TT 


SOT 
pot 
62T 


(283) 

yoo1peq 
oO} 

yideq 














62 Dias 
9S Zp 
88 Cae 
LZ 0°9 
60T y°8 
16 S73 
ss 7-9 
66 8°9 
Ost 0°9 
eZ p's 





(293) (S39) 


sseuxoTy, peedg 


Z JOAPT 


Zot 
Sit 
ZTI 


OTT 
(x4 


(3993) /{(8F4) 
sseux0TyL peeds 


T 10A0] 


MONDNONRNMANN TR HFANNNWTFODWTMNANN 
WOWON WHOA FA MNMNMNNMNNNAMNMNNMONMWONANN 


RNMNDWMONNDMMNMNON NMR ONMNWOWnR 
MNMOWMONNMONMNDAWNMNONMOMOMOMONYTTNOWFMON WO 





€ZT 
Z21 
Sl 
ZIT 
Olt 
60T 
90T 
SOT 
Sik 
Zot 
€ot 
Z0T 
Zot 
Sot 
Zot 
86 

€or 
zot 
(ath 
80T 
90T 
Sot 
Set 
Z2T 


ett 
PIT 
vit 
0zT 
02zT 
z2T 
OzT 
OzT 
Szt 
OFT 


Zot 
£01 
80T 
80T 
rae 
Sit 
STT 
Zot 
80T 
sot 
60T 
60T 
60T 


(3883) 
[eae] POS UROU 
e@aoge soezins 


puey Jo epninity 





tnmO0AnHODTHH MHAAeAZOnRtmMOOmnOD 


ie OA nie. Oo 


aca 


AmnmODHHnwYyszO 


qutod 
30uS8 


IA 


ans 











(3983) 
T@ART BES UROUI (-) 
MOTE JO BAOgR soeRyINS 


yooiIpeq jo epniqity 








(3993) 

yoo1peq 
oF 

yideq 


SOEJINS YOOIped jo epnj}qze pue eJep Ofusyes AeuyWITelg - *Z eTqez 








aowrno 








(3893) 77 (83%) 
ssouxoTyL peedg 








£0t 
£9 
8S 
(qa 
6eT 
80T 
Ort 
O9T 
8PrT 


(3283) 


RMDARDHAMOMAMANNDDODDOONDODMSO 
ol rey ow Guia. “ears eiin oe 
OTF OMI NMONMNNANNANNATTMONNONNMNN OTS 


Ce RG ae en wee ota RL had ge ar a 
TOTMOMNANMOTTMMA TMOMNNN TH YH wT tT 


SCOTTY MNHANRMONWYTYDNDOTON OME 





JUSH), 
ssouxoty, peedg 





yIT 
80T 
80T 
26 

S6 

ZIT 
60T 
60T 
60T 
88 

80T 
ZeT 
6eT 
set 
8ZT 
82T 
Ort 
80T 
ltl 
SIT 
PIT 
SIT 
rae 
ell 
Itt 


OTT 
60T 
Zot 


sot 
Zot 
ZOT 


(3883) 
[@A9T Res UROW 
eaoge soRjins 


puey jo epnayity 





VAnmHK OMe MASZOnOnr de a camod a0 


a4 
anem 


<aOAnnKHUODH MAAS ZOaACK aH 





Tl 


II 


12 


le- 
ZT 
pas 
(a4 
bP 
82 
bP 
se 
bz 
LY 
Ts 


(3883) 
T®AeT Pes UPOUT (-) 
MoTeq JO eAOge soRyINS 


4x901peq JO epniTiTy 















































6h an Se 6b 6°2 80t d 
0s De ae 0S Di Sot q tZ + 
69 -- -- 69 6° S6 fat eZ 19 
BL 04 $*s 8 Zc $6 2 .5 cs 
Zs slg = % Zs Z's Zot q 6h €8 
€8 09 StL ez BT Stl v | Ax ae nee 
z9 0s ove rat r'Z BET [ ee iy, 
18 a5 ee 18 l'Z sZt I es cot 
Sz -- -- SZ 8°F 80T H == o- 
bz ae S65 4 g'e 90t 5 5 Te 
ze a Se ze pre Bel d cS cat 
8Z -- =i 82 dy Set d L2 S6 
BI a Se 81 OF oft a Ge an 
zz = — zz pre ozt fe) are ae 
ae a os el 9°T pit q 3 act 
SP se - = Sb 0°9 g0T ov | mx ee es 
=e se we 04 BT OLT d ¥: bs 
-- -- -- 18 BT Z9T Za 6h i 
Se oor 0'F ge Gok Z9l LS re r6 
-- el o'e Te rt 291 tq 2 821 
-- 69 s*e 82 vl 491 ly 1 Tet 
$8 -- -- $8 ey Ovt zy ae eek 
oot 92 s'Z 74 $°s get Ty are : 
06 09 Z's oe oT Z91 1 a a 
£9 6S 
r6 09 S’Z re art SLI s 
in a =< 6S bit 89T u se 48 
8ST Olt O'r 8h bz SST ro) LI- TPT 
ost pel L°S 9 9°T z9t d a raat 
Lvl Zt €'b se el T9T fe) b PIL 
-- -- -- zs zt 91 N ot aa 
-- $9 I'b zy Pil Sol Ww bo- ort 
SLI Oet ccc Sb el COl 1 TZ- SET 
-- r9 0's 6e Z'T e9I x ae 8h 
09T 6II Z's lp U'Z e9I f bd ey 
-- -- -- bl 0°Z e9l I a4 64 
-- o7 9° Z 0 £91 H te 68 
-- $6 Z'h 82 aT est 5 6b 92 
ost Ozt z°9 09 Le ST i $9 09 
I pit 0°s 12 0°2 est q ee £e 
Opt Ilr 9°9 6z Ct eST a Sot 0z 
oft z0t 9°9 8z yer ZST fe) 06 $ 
LOT 62 z°9 82 BT IST q oa gt 
-- ot z°9 Zt o°b Bel Vv ux #3 oh 
SZ 09 9°2 St 6'T eST q + a 
80l 08 8°S 82 PR ZST v fs - 
Zt 06 S*b 12 rit ZST Zz x Ae 
PZT $6 P's 6z Q'T BPI i a 4 
86 ZL S's 92 6°T Shl X a * 
16 $9 0°s ze Zon 8rl M Me 
(283) eaneere wanes (Gee) Taay 
yooIpeq BEAN Aoi Roce TeAST BOS UPOUT qujod [@AeT POS UPOEU (-) yoo1peq 
oF > Aa eaoge eoRjns yous MOTE JO eAOGR eoRjINs | 0} 





PenupUOD — soejins xOoIpeq jo epniqiye pue eJep oyWsSTes AreUTUTTeIg - *z eT19eL 








SP y's gT U2 
bP 9'F iI Ty 
r9 s°s 02 Te 
6S 8's v2 6°2 
zB $9 oe 9°e 
0s 9°9 9z e°2 
18 0°s zz ste 
Tet TZ 09 S*b 
Olt 6'b at ice 
LL T'9 82 9°2 
-- -- S6 9°F 
-- -- 88 S‘P 
vol °F ge pre 
86 Z’9 OF De 
BS BG 8z 6°I 
-- -- 99 l'b 
8h 0's £% pre 
£9 0°9 Te 6°T 
66 p's 62 Dt 
66 0°s 22 U2 
BL 9°S 82 0°2 
OL 0°s 92 6'I 
-- -- S b's 
-- -- SP p's 
-- -- 6S z's 
-- -- 18 I's 
201 7 6e Z'b 
-- -- ZIt 2's 
86 ers 91 g°e 
-- -- Z1t p's 
r6 orZ zs Z's 
pol 9°S se e'b 
Be jit or 8'b 
-- -- ep S*b 
-- -- 6L I'p 
99 0°9 &% L'2 
09 tac gt ste 
-- -- 09 z°9 
-- -- Ze o's 
-- -- 02 pre 
-- -- S te 
-- -- BI 9 
-- -- Sz O'F 
-- -- 82 g'e 
-- -- QF 0°s 
-- -- r9 y's 
-- -- OF bb 
-- -- 6S L'b 
-- -- v2 Bs 
-- -- bb 4's 








(3993) 77 (834) 


(3983) 7¢(834) 
Sseuxo;TYyL pesdg 
BCY.G-; 


ssouxo;yL peedg 








Ix 


Oo 
o 
aoe gnOAwmn gE nMAzZOACKnEDS 


INA 


TIA 


wo 
Nn 
HremONeqemONemOAMNHLUOMH MHAZZO 


IA 









[AST BOS UROW 
e@aoge eoRjINs 


pueyl JO epNIniy 


qutod 


e 
30ug +S 





13 








== -- anil Pie SZ AD pit v xx 
“joey Zp SsoUxoTYI ‘SI L°9 peeds ‘10eAeT prYL /F Lb- Stl 18 z°9 82 eZ 89 f 
*umouXUN sseuxoTYR ‘SJ¥ 0°S peeds ‘1eAeT pIFYL Te: oe- 86 -- -- 86 o’s 89 I 
*eg ‘uojburqy ‘*0D buyieeuthug teoysAydoed Aq Asains ofUstes Jt 8z- 98 z9 S'b pz c"¢ es H 
*puooes Jed Jeo} puesnoyl, /T OL- Szt €6 P'9 ze z°e ss 5 
=- -- got | 9°s 02 6°E ss d 
o = ie Ts 2°9 6T ot SZ a 
= —e- Zs o*e Ss 0°? Sb da 
8s- ett 78 8°P 1S3 9°% ss to} 
o°Z Ot ra) 19- ZzI SL C/A LP Tez Ss a 
1°9 Ort q 9L- vil 6S p's ss rae ge Vv xIx 
Ze O°T Jot ZT 144 ae = (44 8°T St f 
b°2 8° a 2 == £9 6°S rae pe 82T I 
o°s O'T da cp 86 98 p's (as 8°b Ort H 
a Ut te) vz 921 vot as 2 Z°2 ost tx 
s°t ot | 6e SIT 06 p's Sz (ans PST A 
o°s 8°0 Vv 82 Let 06 0°9 Ze eT SST 5 
ST Ort 80T b°9 ze 2°2 Sst 5 
es = $9 9° 92 vz Sst Z 
9°2 6 FeO 8h LOt 26 e's St 6'T Sst 4 
PZ g a 9P rage 98 o's 92 6'T 8st xX 
8°9 5 Vv Ze OzT vot o's 9T $°2 LST q 
Ly z q ly 801 gL 0°9 oe e'b Sst a 
Ore 8° a 2p Omt r8 0°9 92 tee, ZST ra) 
8°9 O’tT fe) ae = anes atom (44 0°? Ost g 
o°s O'T q Oot Sv ae <5 es SP z°s Sbt Vv IIAX 
0°5 z"T v 12t 6S -- -- 6S 0°9 ost [ 
2 q $6 1 os $*9 1Z s'e 99t I 
or ¥ B0t 62 -- -- 62 e*9 Let H 
O's 7 00t ot -- -- oe Be oet D 
rs 9 Te 86 06 v's 8 B'e 621 4 
1°% a 
av W 12 00t 18 “9 61 o's T2t q 
ze H -- -- 89 19 eI e's Z2t a 
$*2 5 zz 801 98 0°9 zz L‘s oft 9 
Cnt d zz bit 06 Z‘9 v2 L'h gel a 
nd a $s oot 08 rs 02 O"b Sst v IIAX 
ra tt pot o’s 6 £°T SZt H 
6°2 a le 16 28 0's ot 1 ZI 2) 
zL 5 8 421 00T zs lz 0°% SET d 
8'P q SP 06 49 o's €Z Daa 4 set K | 
ore v 90T 6I -- -- 6I 6°2 Szt a 
l'2 d tot 1Z -- -- 12 I'd 221 2) 
2 O 64 9b se e'b iat a sZt g 
222 N led i 09 bb 8T et eet Vv IAX 
6'T W 06 bb a aD iad vd vet d 
5°2 1 £8 Lb -- -- ly 8°b Oet q 
€°% pt ast A ie == et Z°T zeT d 
L'2 i 18 eb -- -- eb T'S pet re) 
L°2 I £6 ee Hk = ee 6°9 92t a 
re H Zot ze ae ees ze ove 6eT Vv AX 
0°s 5 ll Se -- -- Se S*b 901 1 
mS i 08 ve -- -- pe 0’y pit x 
e's 5 $8 62 -- -- 62 $*T rit i 
P's a 19 6p Se Sek 6p (an4 Ott I 
2°S 5 19 6e -- -- 6e s's oot H 
0'F q Gia ao aad 1p -- -- 1p ste Ott 5 AIX 
(3883) (3223) Goer Saeco ee (3983) (3993) 
[eAeT Res uRew (- yoo1peq (3293) /7(87*) (3983) /7(®F%) *| Jonsr ees ueour (1983) T (834) (3883) 77(834) 
moTeg Jo eaoge sa 0} clades SAS ee J BL cA peeds ee aor som Sicke Soee Seas wala “oods esouxotus’ peeds Ley weenie ean ae 





yo0Ipeq jo epnyaty | uideq puey jo epninity 


yooipeg jo epniyityv yideq puey JO Spnztity 





penuy}UCD - aoeRjIns YOOIpeq Jo apnjiq}{e puke ejEp OyWSTes AleUTUITTeIg - *Z sTqeL 


14 


Resistivity Investigation 


Geophysical exploration by means of the Lee partitioning method of 
electrical resistivity was attempted, unsuccessfully, at two sites. 
Electrical interference from grounded overhead telephone and electric 
wires and short circuiting from wire fences made site studies along 
roads nearly impossible. Studies off roads were equally difficult be- 
cause of swamps and cultivated fields. 


HYDROLOGICAL OBSERVATIONS 


Hydrological observations of precipitation, evaporation, water-table 
fluctuation, and stream discharge were made to measure the water gains, 
water losses, and storage changes from the ground-water reservoir in the 
upper Pawcatuck River basin. These observations, together with pumping 
tests and chemical analyses of water samples, were also undertaken to 
define the hydrologic environment of the basin. 


Precipitation 


Three precipitation stations utilizing U. S. Weather Bureau standard 
8-inch nonrecording gages were measured daily by paid observers. 
Records for these stations from 1957 through 1959 and for the U. S. 
Weather Bureau's cooperative station at Kingston for 1958-59 are given 
in table 3. Additional precipitation data for the basin are available for 
Kingston from 1889 to the present. 
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Evaporation 


Three stations, utilizing evaporation pans constructed similar to the 
U. S. Weather Bureau class A 4-foot pans were located so as to measure 
evaporation under conditions of hilly, wooded terrain (station 2); swampy 
terrain (station 3); and terrain bordering a body of surface water (station 
4). Station 1 is in the U. S. Weather Bureau's cooperative station at 
Kingston and measures evaporation from a flat, open terrain. 


The water levels in the pans at stations 1, 2, and 4 were adjusted 
daily by adding or removing a measured amount of water. At station 3, 
an automatic water-stage recorder was installed so that only weekly 
visits were needed. 


Daily evaporation readings for 1958-59 cover the months of April 
(May) through October for the four stations given in table 4. Additional 
data for Kingston is available from the U. S. Weather Bureau from 1957 
to the present. 
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Ground-Water Levels 


Sixty-seven observation wells, selected generally for an areal 
coverage of about one well per square mile, were measured in the upper 
Pawcatuck River basin. Of these, 5l were existing wells that were not 
being used or had only limited use. The remaining 16 wells were 
constructed for or installed by the Geological Survey as described under 
test drilling. Automatic water-stage recorders, providing continuous 
records of water-level fluctuations, were installed on 6 wells. Water 
levels in 61 wells were measured generally biweekly by the wetted-tape 
method. Altitudes of most measuring points on observation wells were 
determined by third-order level lines from benchmarks; others were 
determined by an altimeter. 


A summary of water-level data from all observation wells, indicating 
the period and availability of record, is given intable 5. Table 6 con- 
tains biweekly data from selected observation wells from January 1958 
through December 1959. 


21 


dD 
dSM 
SuON 
dd 
dS 
dd 
dS 


dS 
dS 
dS 
dS 
SUON 
dO 
dS 
dD 
dS 
qH 
dSM 
dSM. 


dD 
SUON 


ePTpew 
uoqzeOTTGNd 














SOWOI}XO TOAST 191EM 





AT{eEMTEA | 09-72-9 /SS-8I-OT 


‘I *Y ‘eouepTAolg ‘soTjJjo AsaIng TeOTHOTOSy *S$* ie STqeTTeAe Sp1oosel1 poystiqndun - suoN 
sufJeTINg O;HoToipAH pues] epoyy st dH 
(jJode1 STyi) ET “ON UPIETING TeOFHoToesy pues] epoyy st dD 

siedeg ATddng-1ejyep, AsAINS TROTHOTOSyS *S'N st dSM 


:RTpeul uOTeOTTGnd 


(UINJEP SOLJINS-puLT MOTEG }99j UT OIE STOAST 19}e/\) 











ufTsegq JeATY yOn}JeOMeY Joddn sy} UT S[TTOM UOTFILAIOSGO JO} STSAST JOJeEM-puNOoIH Jo AeuwiNg -=- *¢ sTqe] 








| = «ATUIUOIN | GS-87-6 /F7S-87-ZI 
Lee LS-2 -O1 gs°s 8S-0&-F | 82°€ | ATHOOM | PS-9Z-TT/ -9 -8B | 292 
9S Gs | 5279-78-01 eepG eT] eOG=S ohh SOG) Cire ken Re Oh em ag oSu Leb / SSSSAn Ol [ergo 
[Aon ee Ph LS =pi-11 7-0 hs ee e Bo=Obe Pal ecota = fe ne Ore £92 
8 9652s TA] LIE 8 Olt hs | COT OSE OO Wea Lai 6 eee] eee 29% 
eee ae eT | ee es ea BE 8bz 
RCO psa Bae eae a es bee Bez 
Eee Br ee Oe ea Coe bie: Se ae zz 
ae me ae Re | OT/8 [51] Areal 28S 08 Spe OCs Coe eee OL en 612 
as a ee ee ee eg 202 
Perstoge 2 tes o | 28-2 T= ZT St) APS S078 CS =7 ep meen 0 oe) eee ee 98 
Re Se ed rs Ben ed a ee eee: tv 
es Pee ee re I CO ia eee 
| CATUUOIN | *3U0D/09-62-2 
Z0°8 LS-O0€-O1 OP'ST | €S-ST-b | BE°Z |) OP 9S-LT-S /9F-6 -Z QT 
ya ET ced eh ee ee ot ae eae g ox 
a a Bd ed Me ee ee Ee OS Ieee mn 
uoTyenjonys JUSWSINSeSu 
[P@AeT-19E}EM 23ed pores seyuhtH jo p100e1 Jo potied ‘OU TTOM 
jo obuey Aouenbelj 


N 
NX 


ATYJOW | ‘OD /09-62-Z 


ATASEMTg | 09-7272-9 /SS-0Z2-O0T 















dSM‘dH'ddD 8e°ZT LS-¥I-11 Coch fore 9 =OCc Vahey tac) eee us ODENENRGS-O2-6./87=9--cl |e. 01 
dSM‘dH'dD LS-€ ~11/0e-01 El°pl | 8S-€1-F | 66° 9 308 
SUON L6G me99. bey _b2e 

ETS) ees GG ae 022 
1S-Gc sl PAlcoe eee 
2) ‘9S-91-21/9 -6 Aq 8S-ST-S S8t OOTY 


Pee po SEE 
qd Qr'9 ies era $6 °8Z 99=61=7 


dsM 


SUON 12 @ 09-82-9 8° 7 eral EEF ied 2 Ss 
SUON Bore! 6S-P7c-TTl S8oSU sr 0S =66r5.s selbace 





(=) sa 
(oe) a 
wW oO 


SUON L0°2 6S-9 -OT SOP Teele 09=9 Pace | eee Oph e809" 66 
SuON go's | -6S-oz-0T | 90°11] 09-5 -p | Ips} -ATIBOM 966 
SUON REOS=ST-0 1s) | SAIC Babee OS=0C=7 o/b Src | een ORME OOS 7759 16€ 
suON [RAC b- ep6S=08- 6° OSS eae SO apse. | eee ea e097e59 


add 


dSM 8Z°0T ZS=Ge-01 69°SE 8S-ZI-S | 16°72 
peice AIq SS-ZI-OT See 


a5 go'zz | gs-91-p | po'e |. | 
SuON G9, 9a peeS=08=h =| 66.12 S| eee ORME abo =2e=S" /8S-b1=6 


T{eemtd | 09-22-9 
a© AT HRUOTN | 
dSM bd LS-9T-OT €EL'OL | SS-Z4zZ-OT]| 99°S [|  —— — ATHEEM | FS-9Z-TT/ 
G-€7-21/91-01 Ald 








WwW 





dSM e 
aD LS-92-IT/S -6 Aid 
d5 Il'0Z ZS-972-IT 08°€Zz 


23 













a5 QL°E LS-92-I1 €6°OT | 8S-SI-b | ZI°Z ‘op 09-€2-9 /SS-0Z-0T| z€9 
7 Ca ZS-0€-01 iVap ka Coes 1-F 1.02 oye | ee eo Seb Oe ee soN/SC=8 THOT) STo 
a) a SEC caer 

dSM €€°9 LS-Z1-Z1 SS*PI ea ta he eae | CATURUOW | SS-82-6 /FS-0€-11 | S09 






/SS-02-01 


Be 


apg eon2ne aGZo-25-01 Tet | 8S-60-h 
isis ATH RONT SA ACU eae 


dd crs Ls=1e-OF €0°ST Uo.29R a1. 


dD 
qH‘dSM OZ°S £S-02/81-01 ObeGe BSieOnle OV re 


SUON # [ees eet | AS-6 1-6 -/2 1-9 *| eA OE SUEY a] Gl oye | Se CORES obi be7 sos ces 
a) en's LS-T€-01 6h°9T | 8S-SI-S O°It |  —s ATHeeMTA] 09-E7-9 /LS-F -OT 
Le 4rreemta {| 9S-02-7 
6°8 





— 
oO 


fan) 
OTN 
WO] WM] co 


Ba 


Bea. Rasen 35-003 == 
dSM PB'e SS-LZ-Z €6°ET 9S-pz-z_ | 60°01 | ~~ Artyuqwow] S$s-1z-0T/7S-S -OT 
a5 haan LS-TE-O1 O€°9T 8S-91-p | ZO°IT 


dd 
dSM EARLS LS SL Aen U a Ela d oa 4 LTS 


aren 
[__piooex on | $5-02-01/ 
[___ mor Area | SS=2 =2 /25-L 8 
[___piosei on | 25-9 -8 /et-S 
[pices on | zs-p -¢ 15-51-21 
dSM‘dH Sutduind Aq peyoojye [SAP JoJeEM MoT Alte | 1S-7I-Z1/6P-OI-T €8 


uotjenjonyjI 
[PAST-1IOJEM 21eq 1SOMOT 21eq ySoubTH 
jo obuey 


SOULSI]XO TOAST IOTEM 








JUSUTOINS POW 
jo PlODeL JO potiedg "OU [TOM 
Aouenbelj 


PI pou 
uoTIPOTTGng 





penuTwod - upseq JeaTy yonyeomed Jeddn ey) uy s[[am UoFJeAIESqO JO} STeAST Je}eM—puNoIH Jo ArewUINg —- °S OTGeL 


24 


dD 
dD 


qd 
SUON 


SUON 
SUON 
SUON 
SUON 
SUON 


SUON 
aD 


sUuON 


SUON 


ad 
dqdH 
dS 
sUuON 


dD 








































Tepe | 2s-9t’z -or_ | osret | ss-9t-p | zp» | top (| 09-22-9 /ss-zt-01 
Ge ae ee ae Se ae Lenses 3 

PT ae ox i) Sn Ey ee ra SR Bia 
| PPT Ee | ROS cael PUSLE “075 | RAOS ECS rae ec lee Bt 
Eee eS a ee 1 ear ae 

6L°€ b579 70 3865 ae [W209 s Sie hah | 6 Ty ah | MOCO BOSSE 6Ga8 
ae BS as | See ee [iSO 7988 S09-SS peel UZ bees Se OLSON LOSS S 6S-8 

6E"€ : 0 rete oe re 09-€2-9 /8S-62- : 
pet tt me OS pi | RC S=0e Piel nc Cae | ee TSN ds a0 Fee 7 -9e/6S-Ofer 

mot 9 yubty ATted | 09-S -LZ / -TE€-€ 
| PRESSE DIGDODON 09 a0 eo w/e tet 
| Mor 9 btu ATred | 09-62- / -61-2 | 
| ane r= PICOOHON | 809-9 1-2 ¥/: ~ 
moy 9 Ubty ATted | 09-6 -I /6S-PI-F 
| PHODSION | 6S-ET-F /8S-TI-Z1 

GIT 6S-T ee 9E°T 8S-S -ZI 

281 EZ Tas-er=y [ogo Oe OI=ees9e/ 255 Tia 

css 6S-81-2 ‘PI-S ATXSOMTG | 09-€7-9 /9S-Z -IT 

mol 9 ybty ATteq| 09-S -Z /6S-Z -P 
etewecte PICO MON R6S-0 te p8 2 eb Te 

moy 9 ubty ATTed | 6S-p -T /LS-92-Z 
psode1 JUS} JTW19} UI ZS-61-Z -~ -lI 

pez LS-S 1-8 Soe LS-22-1 | sssiCAT ABM | 9S-8~Z-ZT/--BT-OT 

| CATUOIN | *3U0D 09-6 2-2 
| CAT IOOMTE | 09-€2-9 

MOT Y YbTy ATTEd 
| CATHBOMTA| 9S-02-b / 

S0'? LS-I€-OT 9z7°ST | 8S-ZI-p | T2‘tt] ss ATUIUOW | 9S-TE-1 /SS-82-6 
ee | ae LS-62-11/ > 0 | ee | SO la za beg (eer me OPE 12 09R£3-90/SS= 12-01 
ae | Sect y -o1 | eg'rt | es-zz-1 [ozs | oP —~*as-s ~€ /s9-12-01 

6S-Z7-LI/L1-6 
'LS-Z1-Z1/ZI-Z 
ee, '9S-ZI-Z1/9 -6 8S-ZI-p | 06°ST 09-€2-9 /SS-IZ-OT 


€1Z 
902 
702 
€06 
706 
106 
006 
988 
S88 


€88 
898 


298 


S98 


672 
989 
789 


6€9 


25 


Table 6.-- Water levels in selected observation 
(Water-levels are in feet 


Cha |Exe Exe | Exe Exe |Exe | Exe Exe | Exe | Exe Exe | Exe Exe Exe | Exe Exe Exe | Exe 
100 16 30 43 63 }202 | 219 220 |eedem tie 36 248 1262 263 267 |278 28) 310 | 332 


1958 
Jan. 8, 9 25.14113.37 | 5.96|32.53 |6.31/4.48}4.57| 14.74] (1) | 21.58] 7.52] 9282] §-82| 3-86]*18.40| 6.29 | 6.87]12.75 
Peace 23-46]12.26 | 5.30]30.08 | 5.35|3.64 | 3-58] 12.90] (4) | 11.10} 4.70) 9.46) 2.7%] 3.64) 11.35) 5.07 | 6.08/12.26 
Feb. 4, 5 20.60}10.74 | 5.85|25.64 | 5.351349 | 4.40 | 13.85}24.12 | 11.25 | 4.14] 10.05] 3.30] 4.00) 7.18] 5.62 | 6.37/11.37 
19, 20 18.54/10.00 | 6.02]28.94 |6.18]3.72 | 5.45 213.87/17.47 | 11.82 | 5.10]2 9.86/2 3.07] 4.28] 8.76] 6.76 | 6.94|12.78 
Mar. 5, 6 18.10] 9.27 | 5.82/28.39 |5.43]3.42 | 4.22 | 14.34116.27 | 10.95 | 4.07| 9.63] 2.96| 3.77] 6.62] 5.86 | 6.51/12.51 
18, 19 15.86] 8.88 | 5.81]28.36 | 5.34/3.56] 4.22 | 14.29]14.08 | 11.23] 4.00] 9.86] 3.06] 3.89] 5.20] 5.76 | 6.55|12.03 
Apr. 2, 3 12.65| 8.30 | 5.60]26.97 |4.81]3.25 | 3.62 | 13.57}10.26 | 10.91 | 3.59| 9.78] 2.16] 3.75| 4.32] 5.26 | 6.06] 8.76 
16, 17 { 10.741 7.92 | 5257/2517 |4.53/3.05 | 3-61 | 12.83] 8.01 | 10.79 | 3.40] 9.63} 2.14] 3.59) 4.36] 5.24 | 5.89] 8.04 
29, 30 12.58] 7.87 | 5.34|25-77 |4.17/3.20 | 3.20] 14.04] 8.59 | 10.54] 3.27] 9.31] 1.72] 3.28] 3.69) 5.48] 5.82] 9.71 
May 14, 15 12.04] 7.94 | 5.83]25.67 | 5.09|3.38 | 4.21 | 13.61] 7-63] 11.10] 3.75] 9.90} 3.50] 3.74) 5.22] 5.83] 6.14] 9.76 
28, 29 14.39] 7.69 | 6.02/26.08 | 5.421/3.56] 4.45 | 14.55] 8.61 | 11.02] 4.07] 9.77] 4.54/ 3.98] 5.52| 6.21 | 6.39|10.97 
June 11, 12 16.53] 8.34 | 6.36/26.64 |6.21]3.80 | 5.35 | 14.62] 9.29 | 11.70] 5.00} 10.13] 6.50]4.18] 8.02] 6.93 | 6.80)11.74 
25, 26 18.99] 8.68 | 6.82]28.09 | 6.76]4.01 | 5.91 | 15.81]10.47 | 11.98 | 6.03} 10.49] 8.09]4.58] 9.54] 7.90 | 7.23]13.08 
July 9, 10 21.50] 9-19 | 6.935/28:03 | 7.13]4.15 | 6.01 | 16.34/12.10 | 11.93 | 6.96] 10.43] 10.27 | 4.43] 11.20] 8.98 | 7.50/13.89 
23, 24 23.66/10.18 | 7.77|28.78 | 7.76|4.44 | 6.89 | 16.96114.05 | 12.29 | 8.07] 10.72] 11.47 | 4.93] 11.92]10.21 | 8.00/14.56 
Aug. 6, 7 24.49/10.13 | 9.95|29.85 | 8.12/4.71 | 6.83 | 17.62]/16.22 | 12.17 | 8.87| 10.75] 11.94 | 4.96] 13.06]11.04 | 8.22/14.89 
20, 21 24.89/10.38 | 8.05/29.74 | 8.50/4.89 | 6.90 | 18.27/17.84 | 12.15 | 9.67] 10.66] 12.36] 5.00] 14.12]11.92 | 8.35/15.35 
Sept. 3, 4 25.09/10.32 | 7.95|30.06 | 8.18]4.73 | 6.27 | 19.51]19.22 | 11.93] 9.26] 10.52] 9.93] 4.72] 14.50/11.16 | 8.34]14.46 
17, 18 25.13}10.72 | 8.25|30.4% | 8.42/4.78 | 6.75 | 18.00|19.92 | 12.17 | 9.76] 10.45] 10.49 | 4.76] 14.51)11.85 | 8.48/14.65 
Oet. 1, 2 25.24110.47 | 7.26|30.68 | 7.40/4.27 | 5.72 | 17.63/20.47 | 11.40] 9.09] 9.70) 9.51) 4.06) 14.45/10.55 | 7.68]14.64 
15, 16 24.75|10.62 | 7+71}30.29 | 7-66/4.53 | 6.09 | 16.40/19.55 | 11.95 | 8.43] 10.40) 8.59 | 4.76) 12.66] 9.53 | 7-86)13.55 
29, 30 24.75|10.32 | 6.60/31.46 | 7.00]4.29 | 5.11 | 16.12]18.93 | 11.18] 7.68] 9.86} 7.73 |4.11] 12.53] 8.30 | 7.24)14.06 
Nov. 12, 13 24.46110.22 | 6.88/29.70 | 7.12|4.33 | 5.60 | 15.95|18.20 | 11.66] 7.13] 10.15] 7.65 | 4.23) 11.48] 7.65 | 7.49/13.34 
26, 28 24.23/10.10 | 7.66}29.52 | 7.48]/4.43 | 6.12 | 16.20/17.44 | 12.00] 7.28] 10.40] 9.02 14.60) 11.64] 8.20 | 7.67/13.76 
Dec. 10, 11 24.16] 9.98 | 7-21/29.44 | 7.07/4.28 | 5.67 | 15.90|18.28 | 11.73 | 7.01] 10.26] 8.16 | 4.37) 10.99] 7.49 | 7.49113.64 
22, 24 24.04/10.05 | 7.56|29.23 | 7-54]4.36 | 6.15 | 16.28|]18.42 | 11.98] 7.41] 10.40] 9.12 | 4.60} 11.50] 8.06 | 7.40|14.09 

1959 
Jan. 7, 8 24..25]10.72 | 7.60/29.35 | 7.45]4.35 | 5.87 | 16.48|18.88 | 11.90] 7.69| 10.35] 9.22 | 4.47 |11.65| 8.30|27.53]14.08 
21, 22 24.32|11.10 | 7.98}29.44 | 7.75|4.17] 6.27 | 16.89]/19.50 | 12.02] 8.01] 10.22] 9.81] 4.56 | 12.28] 9.08] 7.59)14.51° 
Feb. 4, 5 24.56}11.25 | 8.00]29.56 | 7.78] 4.25 | 5.99 | 17.01]19.99 | 12.04] 8.02] 10.25] 9.82 | 4.33 | 12.34] 8.77] 6.90}14.60 
18, 19 24.64/11.04% | 7.50|/29.11 | 7.23)4.01 | 5.82 | 16.09]20.32 | 11.63] 7.41] 10.00] 8.67 | 4.26 | 11.59] 7.70] 6.95}14.39 
Mar. 4, 5 24..36/11.15 | 7.00]29.15 | 7.02|3.92 | 5.44 | 16.13]20.57 | 11.44] 6.99] 9.85] 8.45 | 3.9% | 11.63] 7.12] 6.68/14.46 
1g, 19 23-53|10.35 | 6.22|28.36 | 5.96|3.79 | 4.53 | 14.40]19.00]11.05| 5.19] 9.69| 4.15 |3.64| 8.02| 5.75]76.40/12.7% 
Apr. 1, 2 19.97|10.00 | 6.13]27.87 | 5.44]3.60 | 4.33 | 14.40/14.35 | 11.03] 4.29] 9.77] 3.36 13.79 | 6.39] 5.52] 6.22]11.69 
15, 16 17.91] 9.44 | 6.60/27.40 | 5.63]3.53 | 4.62 | 14.34]11.06 | 11.29] 4.51] 9.97] 4.16 |3.94] 6.66] 5.88] 6.18/10.88 
29, 30 18.93] 9.36 | 7.00)/27.70 | 6.03]3.59 | 4.97 | 15.28]11.53 | 11.53] 4.97| 10.03 | 5.41 | 3.92] 7.74] 6.29] 6.33]12.00 
May 13, 14 20.20] 9.60 | 7.74|28.05 | 6.55| 3.80 | 5.88 | 15.64]12.71 | 11.97] 5.99} 10.28] 7.15 |4.42] 9.23] 7.18] 7.02/12.85 
27, 28 22.05|10.35 | 8.16/28.41 | 6.92}/4.09 | 6.29 | 16.07]14.46 | 12.14] 6.86) 10.59} 8.36 | 4.60 |10.76| 8.07] 7.48}13.87 
June 20, 11 23.96|10.78 | 8.43]30.00 | 6.93/4.31 | 6.57 | 16.56|16.12 | 12.32] 7.74] 10.68} 9.62 | 4.445] 11.56] 8.47] 7.78/14.54 
24, 25 24.58]10.97 | 8.18]29.22 | 6.26]4.04 | 5.97 | 16.75|17.71 | 11.86] €.66| 10.35] 8.93 | 3.90 | 12.05] 7.23] 7.60|15.03 
July 8, 9 24.71/11.54 -8.69/29.90 | 7.17|4.21 | 6.84 | 16.83]18.73 | 12.43] 8.92] 10.74 | 10.06 | 4.49 | 11.69] 8.37] 8.25]15.20 
22, 23 24.70|11.49 | 8.38/30.50 | 6.92/4.11 | 6.40 | 16.41/19.55 | 12.04] 8.83] 10.51] 9.45 | 4.30 | 11.35] 7-88] 8.07/14.41 
Aug. 5, 6 24.80/11.79 | 8.89]29.80 | 7.85|4.30 | 7.40 | 17.30]20.03 | 12.65] 9.89] 10.69 | 11.59 | 4.75 | 12.85] 9.74] 8.54/15.05 
19, 20 25.08]12.23 | 9.05|30.03 | 8.40|4.82 | 8.00 | 17.77|20.87 | 12.74]10.86 | 10.92 | 12.45 | 4.93 | 14.46/11.32| 8.23}16.10 
Sept. 2, 3 25 -36|12.55 | 8.83|30.33 | 8.78] 5.03 | 8.22 | 18.54/21.70 | 12.65]12.59 | 10.74 | 12.87 | 4.72 | 15.79/12.40| 8.67 16.26 
16, 17 25.64112.91 | 9.07}/30.82 | 9.14/5.39 | 8.38 | 19.07|22.63 | 12.62|12.47 | 10.80 | 13.16 | 5.00 | 16.95|13.21] 8.96/16.39 
30, Oct. 1] 25.90]13.36 | 9.45]31.02 | 9.47/6.62 | 8.87 | 19.75 |/23.51 | 12.95|13.45 | 11.17 | 13.43 | 5.16 | 18.15/13.93] 9.40/16.35 
Oct. 14, 15 26.14/13.57 | 8-90/31.36 | 957/643 | 8.39 | 20.12 |24.35 | 12.45113.37 | 11.89 | 13.62 | 4.95 | 19.05/14.45 “9.21]15.58 
28, 29 26.33]13.54% | 8.09|31.40 | 9.32]5.93 | 7.60 | 20.28/25.23 | 12.04}12.72| 10.60 | 13.73 | 4.59 | 19.82/14.17] 8.51116.16 
Nov. 10, 12 26.51]13.93 | 8.50}31.65 | 9-00}6.16 | 7.29 | 20.36126.03 | 12.34}12.70| 10.78 | 13.25 | +.87 | 20.28/13.51] 8.79]15.19 
25. 27 26.68}14.05 | 7.13}31-74 | 8.90} 5.98 | 7.02 | 20.43}26.71 | 11.98/12.43] 10.40 | 12.35.| 4.27 | 20.09/13.46} 8.22|15.29 
Dec. 9, 10 26.70|13-43 | 7033/31-54 | 7650/5615 | 6-12 | 19.09/27.53 | 11.55]10.60} 10.40] 8.73 | 4.39 | 19.30/10.51] 7.59/13.17 
21, 22 26.58|12.73 | 6.95|30.69 | 6.8214.56 | 5.56 | 15.77/28.02 | 11.58] 8.20] 10.32| 6.53 | 4.37 | 14.66] 7.47] 7.45/11.42 

1 Dry 


2 Interpolated 
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wells in the upper Pawcatuck River basin 


below land-surface datum) 


Exe |Nok |Ric Ric |Sok |Sck Sok |Sok |Sok Sok Sok | Sok |Sok [Sok Sok |Sok |Sok | Sok | Wer | Wer 
335 |675 |185 220}; 6 10 303 |452 |509 515 530 | 5821615 |652 |639 |686 |749 868 |.204 | 206 


4,53) 28.83 
4.58] 28.14 
4.15]27.52 
6.42| 27.25 
3.68] 26.89 
3.40] 26.74 
3.10] 26.44 
3-35| 25-57 
2.49] 24.81 
4.15}24.49 
4.29|24.17 
6.13] 24.22 
6.81) 24.48 
7.20|24.75 
8.37/25.02 
8.35|25.32 
8.43) 25.63 
7+59/25-91 
8.78/26.15 
6.86 |26.32 
7.26) 26.20 
552] 26.22 
6.07|26.20 
6.971 25.24 
6.23| 26.26 
6.93] 26.2€ 


6.89} 26.25 
724! 26.36 
7-30} 26.41 
6.10} 26.10 
5272| 26.11 
4.00] 25.59 
3-52| 25-53 
4.45] 25.42 
5.01} 25.46 
6.51/25.61 
7+17| 25.79 
770] 25.98 
7.09] 26.17 
8.31] 26.49 
7.39] 26.40 


8.76 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

8.35 

8.52 

5-59 

5-00 


26 45 
26.59 
26.76 
26.94 
27.13 
27 37 
27.65 
27 68 
27.82 
27 Bb 
27-51 


17.25 
16.49 
16.95 
16.36 
15.76 
15.74 
15.15 
15.46 
14.75 
14.66 
15.00 
15.49 
15.95 
16.27 
16.70 
16.92 
17.20 
17.20 
17.43 
17.06 
17.05 
16.85 
16.86 
17.13 
16.93 
17.10 


17.04 
a7 523 
17.24 
16.70 
16.56 
15.93 
15.80 
15.85 
16.16 


16.45 
1567; 
17.00 
16.388 
17-14 
16.89 
17.21 
17-41 
17.55 
777 
17.96 
18.98 
17.96 
18.13 
18.14 
17.73 
17.09 


7.50 
7.01 
6.44 
6.70 
6.31 
5-74 
4.75 
4.15 
4,38 
4,51 
5.00 
5.60 
6.17 
6.59 
7.01 
7.38 
7.78 
7-65 
7-92 
7-34 
7-30 
7.02 
7.10 
7.30 
7-09 
741 


748 
7-53 
7.70 
7-34 
714 
643 
E04 
5-97 
6.39 
6.70 
real 
743 
7.08 
eos 
6.94 
742 
7-83 
3.95 
&.35 
8.62 
8.87 
8.93 
8.92 
§.$5 
8.26 
7.38 


12.84 
10.69 
10.73 
10.92 
10.42 
10.23 

9.23 

8.10 

£425 

8.53 

9.06 

9.80 
10.49 
11.01 
11.56 
11.94 
12.29 
12.05 
12.31 
11.77 
11.64 
11.55 
11.74 
11.99 
11.60 
11.93 


11.81 
11.83 
12.02 
11.65 
11.34 
10.47 
10.33 
10.22 
19.66 
11.09 
11.57 
11.73 
11.18 
11.69 
11.41 
1 22 
12515 
12.34 
12.66 
12.96 
13.24 
aks Aoi) 
15.37 
13.48 
12.83 
12.18 


9.61 
6.13 
4.16 
4.29 
2.81 
2.83 
2.68 
2.91 
Zl 
3.30 
3.28 
3.88 
4.63 
4.49 
5.87 
6.11 
729 
6-39 
5.99 
5-36 
5.27 
4.09 
4.26 
5.00 
4.33 
5-13 


4.79 
541 
5-19 
3-77 
3.54 
3-05 
2.76 
3-29 
3.45 
4 M5 
5228 
5.20 
3.60 
5-21 
406 
6.93 
6.79 
739 
8.09 
9.18 
972 
949 
&.5 

8.58 
6.30 
4.98 


5.81 
5-34 
5-56 
5-89 
530 
5.40 
5.34 
5.18 
525 
5 tly 
5.54 
5.80 
6.10 
6.20 
6.44 


15.21 
1.06 
13.21 
13.35 
12.88 
15.08 
11.99 
11.02 
12.44 
11.17 
11.63 
12.08 
12.58 
13.10 
13.53 


6-64/13.85 


6.84 
6.50 
6.51 
5-90 
6.15 
5-85 
593 
6.15 
5-93 
6.13 


6.00 
6.10 
6.00 
5-65 
5.50 
530 
5.32 
547 
564 
5-89 
6.06 
5.91 
5.60 
6.01 
BCE) 
6023 
§.52 
6.68 
7-05 
747 
7-34 
7-05 
6.92 
6.82 
6.35 
5299 


14.11 
Ww. 
14.29 
14.29 
13.54 
13.73 
13-78 
13.94 
13.94 
13.95 


14.19 
14.19 
14.20 
13.78 
13.70 
13.10 
12.97 
12.77 
13.16 
13.48 
13.80 
14.05 
14.19 
14.16 
13.96 
14.03 
14.52 
14.47 
14.67 
14. St 
15.05 
15.18 
15.32 
15.45 
15-34 
14.69 


14.96 
14.08 
13.62 
13-73 
13.40 
13.70 
12.27 
11.28 
11.45 
11.06 
11.25 
11.47 
11.65 
1.73 
12.93 
12.09 
12.29 
11.94 
12.30 
12.04 
12.18 
12.14 
12.30 
12.48 
12.35 
12.55 


12.60 
12.73 
12.96 
12.70 
12.54 
12.07 
11.62 
11.61 
11.86 
12.05 
12.30 
12.50 
12.35 
12.54 
11.95 
12.30 
12.58 
12.84 
13.19 
13.40 
13.63 
13.69 
13.75 
13.78 
13.52 
13.16 


227.35 
26.15 
25.33 
25.94 
25-77 
25.64 
24.97 
24 41 
24.8E 
24.81 
25.28 
25.85 
26.39 
26.99 
27-39 
27-78 
28.15 
27.96 
28.21 
28.05 
27.045 
27.31 
27.07 
27.29 
27.08 
27.30 


2725 
27-54 
27-65 


-27.11| 


27.208 
226.10 
25-69 
25.55 
26.00 
26.41 
26.89 
27.28 
27-28 
272358 
27.12 
27252 
27.92 
28.32 
28.64 
28.96 
29.14 
29.07 
28.89 
28.93 
28.40 
27 47 


8.72 | 8.05 
74+ | 7.121 
7053 | 7-30 
8.02 | &.39 
7.23 | 6.78 
7-21 | 7-77 
7.05 | 6.30 
6.61 | 6.08 
6.72 | 5-60 
7-17 | 7.03 
7-43 | 7229 
8.03 | 8.13 
8.67 | 8.65 
8.87 | 9.23 
9-30 | 9.30 
9-55 | 9-65 
9.89 | 9.9% 
9.45 | 9.65 
9-71 | 9-71 
9-04 | 8.43 
9.03 | 9.69 
8.64 | 8.52 
8.77 | 8.94 
903 | 9.35 
8.63 | 9.07 
8.95 | 9.20 


8.85]10.21 
9.10} 9.97 
9.13} 9.72 
8.40] 8.43 
8.15| 8.48 
7.50} 7219 
7.28) 6.95 
7-45| 7-38 
7-94) 7.86 
8.35} 8.70 
8.76 
8,58 
&.04 
8.65 
8.31 
9.00 
942) 9.95 
9.72] 9.99 
10,02}10.23 
10.36] 10.66 
10.58]10.43 
10.36]10.12 
10.15] 9.28 
10.20] 9.47 
946) 9.88 
8.63] 8.37 


9.19 
8.30 
9 dt 
8.63 
947 
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9.53| 


7094 
5.64 
5.87 
7-20 
6.30 
5-67 
5-39 
5-20 
5+23 
5-98 
6.86 
7-63 
8.27 
8.96 
928 
9.72 
10.19 
9-37 
9.06 
6.10 
8.11 
7-72 
7-73 
8.18 
7.62 
8.26 


8.14 
8.68 
8.71 
7.89 
7.89 
6.37 
598 
6.54 
7-43 
7-97 
8.59 
8.41 
7643 
8.33 
7.92 
9.21 
9-96 
10.51 
19.66 


10.98 
11.28 
11.32 
10.5 
10,19 
8.64 
72h 


8.61 
8.26 
&—.10 
8.55 
8.18 
7-80 
7-56 
7-17 
8.15 
7-95 
8.58 
&.73 
8.95 
9-27 
9-37 
9-52 
10.20 
9.26 
9234 
8.82 
9.06 
8.88 
9.10 
9-32 
8.83 
9.08 


9-05 
9.20 
9.19 
8.79 
8.92 
8.14 
8.02 
7-97 
8.32 
8.50 
8.69 
8.74 
8.69 
8.97 
8.67 
9.20 
9.35 
9.49 
Got 
985 
992 
10.11 
9474 
9.78 
9.24 


19.02 
17.89 
17.42 
17.95 
17.95 
17-73 
16.72 
15.90 
16.79 
16.74 
17.38 
17-93 
18.43 
18.83 


18.58 
17.22 
16.82 
17.31 
16.95 
16.69 
15-73 
15.09 
15.70 
15.63 
16.47 
17.16 
17.67 
17.87 


19.18/18.11 


19.42 
19.69 


18.46 
18.77 


19.58/18.29 


19.54 
1935 
18.98 
19.03 
18.89 
18.95 
18.80 
18.80 


18.83 
18.98 
19.11 
18.67 
18.51 
17.69 
17.55 
17.50 
17.94 
18.28 
18.65 
18.98 
19.08 
19.14 
18.79 


18.44 
18.02 
18.03 
17-95 
17.96 
18.20 
17.90 
18.05 


18.04 
18.27 
18.39 
17.83 
17.80 
17.00 
16.71 
16.55 
17.06 
17.48 
17-93 
18.12 
17.81 
18.10 
17.38 


19.93]18.02 
19.29}18.35 
19.58]18.52 
(1). }18.85 
(1) |19.38 
(1) }19.74 
(1) |19-75 
(1) |19.63 
(1) }19.53 
19.65/18.73 


13.18 
12.36 
12.35 
12.66 
12.18 
12.14 
11.67 
11.21 
11.35 
11.53 
11.90 
12.24 
12.67 
12.87 
13523 
13.49 
13.73 
13.50 
13.73 
13.28 
13.34 
13.20 
13.17 
132 
13.08 
13.16 


13.14 
13.20 
13.28 
12.79 
12.47 
12.16 
12.05 
12.02 
12.26 
12.49 
12.86 


13.15 


13.14. 


13.38 
12.90 
13.26 
13352 
a5571 
14.03 
14.27 
14.38 
14.23 
14.23 
13.95 
13.62 


8.96] 1©.92]17.79)}13.15 


0.66 
065 
1.20 
ay, 
°55 


4.06 
3.18 
3-40 
3.9212 
3-23 
3-05 
2.92 
2.86 
241 
3.13 
3.19 
3.72 
3.14 
3.80 
4.13 
4.22 
4.27 
4.28 
Wa 
4.09 
4.19 
3-76 
3.90 
4.05 
3-95 
14.04 


4.03 
3.99 
3.56 
3.81 
3.55 
3.26 
3.16 
3.30 
3230 
3.68 
3-85 
4.03 
3.90 
4s 
4.30 
4.6 
4.83 
4.57 
4.80 
5.02 
4.86 
4.u2 
4 5l 
3.90 
3.97 
3.85 


Wer 
213 
3.56|* 5.70 
3.00| 5.67 
3.68] 5.90 
4.08]2 5.92 
3-33} 5-85 
3-57| 5-97 
3-34} 5.40 
3.40] 4.42 
4.00} 5.04 
3.58| 6.82 
3.56) 7-60 
4.01] &.67 
4.36} 9.22 
4.56) 9.97 
4.98] 10.39 
4.96} 10M 
4.95] 10.67 
4.78) 9.33 
4.941 9.85 
444) 6.75 
4.47) 8.4 
Bij) yz el 
3-99| 7-39 
4.30] 8.31 
4.021 7.25 
4.25] 8200 | 
4,18] 7.98 
4.21 | 8.42 
3.79 | 8.36 
3292 | 723 
3-65 | 7-06 
3-55 | 613 
3.60 | 5.85 
3-79 | 6.20 
3-74 | 7.85 
4.14 | 8.6% 
4.39 | 9.22 
4.63 | 9.68 
6.42 | 9.30 
4.77 | 9-73 
4.42 | 8.72 
4.91 | 10.12 
5.34 | 11.17 
4.65 | 11.00 
“4.95 111.25 
5.53 | 11.80 
519 | 12.02 
4.74 | 10.59 
4.71 | 8.95 
4.17 | 8.85 
3.83 | 6.22 
3.98 | 6.18 


Pond Levels 


Staff gages were installed on the six largest ponds in the upper 
Pawcatuck River basin. Gages 1, 3, 4, and 6 were staff gages, driven 
into the bottoms of the ponds near shore and read directly. Gages 2 
and 5 were wells, measured by the wetted-tape method. Altitudes of 
the gage zeros were determined by third-order level lines from bench- 
marks. 


Wells used for gages 2 and 5 were ten and two feet, respectively, 
from the ponds they represented, and were in good hydraulic connection 
with them. Measurements made in the well at gage 2 corresponded with 
those at a nearby calibrated post on the nearby pond, but provided a 
more complete record. 


During the winter months, thick ice obscured the true pond levels at 
staff gages 1, 3, 4, and 6, and made it necessary to interpolate some 
measurements. 


Gage heights for 1958 and 1959 are given in table 7. Additional 
data from April 1956 through June 1960 are available at the Providence 
office of the U. S. Geological Survey. 
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Stream Discharge 


Continuous recording stations were installed on the Chipuxet River 
(Station 1), the Usquepaug River (Station 2), and the main stem of the 
Pawcatuck River (Station 3) to show stream discharge in the basin. 
Stations 1 and 2, provided no special difficulty in installation. Station 
3 was located about 0.7 mile downstream from the geo-hydrologic 
boundary of the upper Pawcatuck River basin, because it was imprac- 
tical to measure the low velocity of flow at the boundary. At each 
station an 18-inch still well was connected by a 2-inch intake pipe to 
the stream. Stevens type A automatic water-stage recorders using 
weekly charts were attached to the tops of the still wells. 


Table 8 contains daily mean discharge records for the three continu- 
ous recording stations from November 1957 (February 1958) through 
June 1960. Rating tables giving the discharge for any stage were pre- 
pared from stage-discharge relation curves defined by discharge meas- 
urements. The application of the daily mean gage height to those rating 
tables gave the daily mean discharge. If the stage-discharge relation 
was subject to change because of frequent or continual change in the 
physical features that form the control, the daily mean discharge was 
determined by the shifting-control method, in which correction factors 
based on individual discharge measurements and notes by engineers 
were used in applying the gage heights to the rating tables. If the stage- 
discharge relation for a station was temporarily changed by the presence 
of aquatic growth or debris on the control, the daily mean discharge was 
computed by what was essentially the shifting-control method. 


At times, the stage-discharge relation was affected by ice during 
the winter and it became impossible to compute the discharge in the usual 
manner. Discharge for periods of ice effect was computed on the basis of 
the gage-height record and occasional winter discharge measurements, 
consideration being given to the available information on temperature and 
precipitation, notes by engineers, and comparable records of discharge 
for other stations in the same or nearby basins. 


In the table of daily discharge, the figures for the maximum day and 
the minimum day for each month were underlined. If the figure was re- 
peated, it was underlined only on the first day of its occurrence. 


Below the daily table, the line headed "Total" gives the sum of the 


daily figures; it is the total cfs-days for the month. The line headed 
"Mean" gives the average flow in cubic feet per second during the month. 
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Table 8.--Gaging station records for upper Pawcatuck River basin 
1. Chipuxet River at West Kingston, R, I, 


Location.--Lat 41°28'55", long 71°33'06", on left bank at downstream side of bridge on State Highway 138, at West Kingston, Washington 
County, 3.1 miles upstream from mouth. 


Drainage area.--About 9.9 sq mi. 

Records available.--February 1958 to July 1960. 

Gage.--Water-stage recorder. Datum of gage is 89.82 feet above mean sea level, datum of 1941. 

Extremes.--1958-60: Maximum daily discharge, 71 cfs Feb. 27, 1960; minimum daily, 5.9 cfs Oct. 22, 1959. 

Remarks.--Records good except those for periods of no gage-height record, backwater from grass, debris, or both, or shifting control, 


which are fair. Discharge per square mile and runoff in inches not computed because surface-water and ground-water drainage 
areas do not coincide. 


Discharge, in cubic feet per second, February to September 1958 


Da Sept. 





l 22 
Qt 18 
3 14 
4 12 
5 EY 
6 V2 
7 mt 
8 iW 
9 Ay 
10 1Z 
ll 12 
12} ll 
13 is 
14 SS 
18 3.0 
16 Os: 
17 10 
18 12 
19 12 
20 Ty 
21 ll 
22 ae 
23 12 
24 12 
25 Ly 
26 Siz 
27 12 
28 25S 
29 36 34 
30 36 io 36 
31[ (= (22 = eee 35 17 2659) 
Total 851 1,347 1,486 1B Ey. 807 531 441.0 416.5 
ea 30.4 43.5 49.5 43.6 26.9 E7e1 14.2 13.9 


* Discharge measurement made on this day. 
Note.—— No gage—height record Feb. 12-19, Apr. 8-15; discharge estimated on basis of weather records and records for other stations 
in the Pawcatuck River basin. Discharge adjusted for backwater from grass May 12 to Sept. 30. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 


1. Chipuxet River at West Kingston, R. I,--Continued 


Discharge, in cubic feet per second, water year October 1958 to September 1959 











21 13 13 
18 12 14 
17 12 13 
15 ll 12 
15 ll 1l 
14 12 10 
14 12 9.4 
13 ll 9.0 
12 is 9.0 
13 15 8.7 
21 15 8.2 
28 14 Tey 
31 13 7.5 
30 12 WES 
34 11 6.9 
38 11 Bs 
38 10 ae 
34 10 hes 
30 10 Tee 
28 9.7 Tas 
24 9.2 val 
21 9.0 Be 
19 8.7 6.9 
*18 8.2 6.9 
17 8.4 6.7 
15 8.2 6.5 
15 8.0 6.3 
14 0, 6.1 
14 9.0 6.3 
13 12 6.1 
13 13 |--------- 
Total 784 668 616 595 659 1,418 1,116 667 695 647 339.1 249.2 
Mean 25.3 2295 19.9 19.2 23.5 45.7 37.2 21.5 23.2 20.9 10.9 8.31 


























*Discharge measurement made on this day. 
Note:--Discharge adjusted for backwater from grass Oct. 1 to Jan. 22, July 26 to Sept. 30. Shifting—control method used Mar. 5 to 
May 12, June 17-19, 22, June 25 to July 14, July 16, 17, 19-23. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 


1. Chipuxet River at West Kingston, R. I, --Continued 


Discharge, in cubic feet per second, October 1959 to July 1960 









il 8.4 
12 8.2 
13 7.95 
14 7.5 

7.3 








AnMDDn™ 
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oan or 









an 
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On 
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Ne 











350.9 678 740 1,099 salah) 1,170 
Vd) Zio Soh) 37.9 36.1 39.0 














*Discharge measurement made on this day. 
Note:--No gage-height record Nov. 24-27; discharge estimated on basis of recorded range in stage, weather records, and records for 
other stations in the Pawcatuck River basin. Discharge adjusted for backwater from grass or debris, or both, Oct. 1 to 


Dec. 26, Feb. 28 to July 4. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 
2. Usquepaug River near Usquepaug, R., I. 


Location, --Lat 41°28'35", long 71°36'19", on right bank at downstream side of bridge on State Highway 2, 1.3 miles upstream from 
Chickasheen Brook, 1.8 miles south of Usquepaug, Washington County, and 2.4 miles northeast of Kenyon. 


Drainage area.-- About 36 sq mi. 

Records available.--February 1958 to July 1960. 

Gage.--Water-stage recorder. Datum of gage is 89.86 feet above mean sea level, State datum. 

Extremes.-- 1958-60: Maximum daily discharge, 356 cfs Apr. 8, 1958; minimum daily, 10 cfs Oct. 6, 1959. 

Remarks.--Records good except those for periods of ice effect, no gage-height record, backwater from grass, or shifting control, which 


are fair. Discharge per square mile and runoff in inches not computed because surface-water and ground-water drainage areas do not 
coincide. 


Discharge, in cubic feet per second, February to September 1958 


2,299 1,318 
7362 42.5 





*Discharge measurement made on this day. 
Note.--No gage-height record Feb. 3-5, 8-28; discharge estimated 2n basis of weather records and records for other stations in the 


Pawcatuck River basin. Discharge adjusted for backwater from grass Apr. 26 to Sept. 30. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 


2. Usquepaug River near Usquepaug, R. I,--Continued 


Discharge, in cubic feet per second, water year October 1958 to September 1959 
Feb, 














Total 2,364 2,267 2,156 2,043 2,211 4,659 3,752 2,234 1,692 1,449 coe 537 
Mea 76.3 75.6 69.5 65.9 79.0 150 125 Fiat 56.4 46.7 23.59 lized 
EG Se Re oe Ae eRe or SSS DRS ee Se EE, STS DS Pe Se SSS BEES SSeS ee ee 
_*Discharge measurement made on this day. 
Note.--No gage-height record Jan. 5-27, Feb. 12-Mar. 3; discharge estimated on basis of weather records and records for other stations 
in the Pawcatuck River basin. Stage-discharge relation affected by ice Dec. 11, 13, 21, 22, 25. Discharge adjusted for 


backwater from grass Oct. 1 to Nov. 19, May 15 to Sept. 30. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 


2. Usquepaug River near Usquepaug, R, I.--Continued 


Discharge, in cubic feet per second, October 1959 to July 1960 











9 


Total 759 1,147 2,999 2,314 3,453 Sedan! 4,149 oi, 309 Lees 
Mean 24.5 38,2 83.8 74.6 119 108 138 76.1 44,8 














*Discharge measurement made on this day. 
Note.--Stage-discharge relation affected by ice Jan. 11-14, Mar. 2, 7-12. Discharge adjusted for backwater from grass Oct. 1 to 
Dec. 13, May 7 to July 4. Shifting-control method used Feb. 20 to july 4. 


37 


Table 8.-- Gaging station records for upper Pawcatuck River basin--Continued 
3. Pawcatuck River at Kenyon, R, I. 


Location.--Lat 41°26'45", long 71°37'34", on right bank at upstream side of dam and intake pipe at Kenyon Piece Dyeworks, Inc., at Kenyon, 
Washington County, 400 feet upstream from Pasquiset Brook. 


Drainage area.--About 73 sq mi (ground-water drainage area is about 60 sq mi). 

Records available.--November 1957 to July 1960. 

Gage.--Water-stage recorder. Datum of gage is 81.91 feet above mean sea level, datum of 1941. 

Extremes.--1957-60: Maximum daily discharge, 639 cfs Apr. 9, 1958; minimum daily, 24 cfs Sept. 29, 30, Oct. 5-7, 1959. 
Remarks.--Records good except those for periods of ice effect, nO gage height record, or backwater from grass, which are fair, Discharge 


per square mile and runoff in inches not computed because surface-water and ground-water drainage areas do not coincide. 


Discharge, in cubic feet per second, November 1957 to September, 1958 


49 82 





1 132 334 424 324 85 119 
2 142 306 514 320 82 101 
3 156 275 465 320 85 90 
4 140 250 396 310 77 85 
5 119 238 396 301 69 79 
j 107 213 391 306 62 79 
7 119 205 375 514 58 bas 
8 193 238 349 632 54 82 
9 209 210 324 639 51 82 
10 220 220 296 566 49 90 
ll 222 200 273 528 45 90 
12 180 174 251 540 45 85 
13 156 170 230 547 49 82 
14 149 205 247 534 51 77 
15 280 135 296 489 54 69 
16 430 150 315 435 58 67 
17 514 140 329 391 62 67 
18 465 150 *315 354 67 *72 
19 380 150 291 324 67 74 
20 315 145 296 301 62 77 
21 269 145 349 287 58 77 
a 315 145 396 278 54 79 
23 *365 145 408 306 49 74 
24 413 145 402 *320 47 72 
25 413 142 391 324 77 72 
26 447 156 386 301 110 67 
27 495 163 391 269 135 74 
28 508 266 386 291 145 119 
29 471 - 370 365 156 142 
30 418 |-------- 339 477 142 156 
31 375 |-------- 324| -------- 132 | -----=-- 
Total 9,117 5,415] 10,915] 11,893 9,796 4,724 Qn701N Op s3e 2,576 
Mean 294 193 352 396 316 157 cy Ag) nee Be 85.9 





*Discharge measurement made on this day. 
Note:--No gage-height record Feb. 9-11, 16-24; discharge estimated on basis of weather records and records for Pawcatuck River at 
Stage-discharge relation affected by ice Jan. 4, 10, 12, 19, 20, Feb. 3, 4. 
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Table 8.--Gaging station records for upper Pawcatuck River basin--Continued 


3. Pawcatuck River at Kenyon, R, I,--Continued 


Discharge, in cubic feet per second, water year October 1958 to September 1959 








4,438 4,293 3,744 3,999 OTL az. 7,662 4,345 3,925 3,566 1,706 
148 138 121 143 327 255 140 131 115 55.0 
*Discharge measurement made on this day. 
Note.--No gage-height record Jan. 6-13; discharge estimated on basis of weather records and records for Pawcatuck River at Wood River 


Junction. Stage-discharge relation affected by ice Dec. 7, 10, Jan. 5, 18, Feb. 11, 12, 16, 19, 20, Mar. 13, 14. Discharge 
adjusted for backwater from grass June 22 to Sept. 30. 
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Table 8.--Gaging station records for upper Pawcatuck River basin-Continued 


3. Pawcatuck River at Kenyon, R. I,--Continued : 


Discharge, in cubic feet per second, October 1959 to July 1960 











145 189 159 453 
132 170 152 370 
119 193 145 315 
110 213 142 222 
107 234 135 242 
104 238 159 275 
132 218 193 305 
149 201 205 301 
163 182 205 278 
167 159 189 256 
152 145 197 234 
159 142 218 226 
213 142 226 213 
260 142 242 205 
*306 145 240 197 
287 156 218 193 
251 159 205 197 
226 159 193 213 
213 159 278 222 
197 163 324 234 
178 156 375 238 
163 149 365 230 
156 145 320 222 
142 139 278 213 
139 135 256 205 
142 128 408 193 
145 125 489 189 
156 139 547 186 
182 156 521 182 


186 WTA) Se 189 
197 170) }p===——— = — 230 


Total 1,418 Zou 5,378 5,129 7,584 7,428 8,578 4,815 2,604 
Mean 45.7 79.8 173| 165 262 240 286 ge Ae | ie eas) 8 

















*Discharge measurement made on this day. 

Note.--No gage-height record Nov. 17-23, 25-30, Dec. 1; discharge estimated on basis of weather records, recorded range in stage, 
and records for Pawcatuck River at Wood River Junction. Stage-discharge relation affected by ice Dec. 23, Jan. 9, 10, 
Feb. 15, 16, and Mar. 2, 6, 7, 9-12. Discharge adjusted for backwater from grass Oct. 1 to Dec. 9. 
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During the autumn of 1959, three series of low-flow discharge 
measurements were made at six miscellaneous measuring sites on the 
principal tributary streams in the basin. Table 9 gives the low-flow 
discharge measurements in September and October 1959 at the six 
miscellaneous sites. 


The U. S. Geological Survey also maintains a permanent gaging 
station at Wood River Junction on the Pawcatuck River about 5 miles 
downstream from the basin. Records from this station are published 
from the 1940 to 1960 water years in Geological Survey Water-Supply 
Papers. 


41 


(S30) 
ebieyostq 


SJUSWSINSes// 


(Tw bs) 
Pole 
eHeuteip 
9] eulTxolddy 


*uO}SHuTy JO JSOMYINOS OTTW T 
‘suey Ayeqry uo shptiq MoTseq 
“97 :VEoTL OUST ‘87182 o8F IPT 


*Hnedenbsy jo jseoyiiou seytu 
9°Z ‘*PU TFEIN uo ebpyiq je 
“uLTsSEolZ SUT ‘ET ZEolH IPT 


*10}JOxXy JO jSeMYyINOS SoSTTW 
9°T ‘*py AMeqry uo ebhptiq je 
“upSi€€oTZ SUT ‘ITS, €€ 01h IT 


*IojexY JO uNOS SOTIW [°T 
‘*py sprouAey uo ebptiq eaoqge 
“uSSiZEolZ BUCT “uSPEE oP ICT 


"uo s5uty 

ISOM JO YUINOS SOTIW Pp’ T 

‘*py [RTeIsTUTP] UO SehHhptig 7e 
“W6TiEEoTL HUT ‘9272 o LP FET 


*uINOOTEY JO YINOS STW T 

pue ‘pudd {ITI JexIOA moteq 
e[TTW e jo JeyIeNb e ynoge 

eC ube Ze CUCL aene0. Lomi set 


UOT]LOOT 


*IOATY SnedenbsyA 


*ISATY UsENH 


*IOATY UsENH 


*IOATY Snedenbsy 


°IOATY JexndtyO 


*ISATY Yoneome, 


O} 
AqeynqrtiyL 


(6S6T 19q0100 pue Jequseideg Hulinp speul sjuoweimseouw ehieyostqd) 


*yoolg 
useyseyxoryD 


*YOOIg SYOOT 


* yOo1g 


STTFAISY ST I 


*IOATY USENO 


*yoolg 
UJOH SHUM 


*IOATY JoxndtyoO 


weel1g 






uTSeq JOATY yon}eOMeEY Joddn Sy} UT Se}TS SNOSULTTSOSTUI XTS Je SJUSUISINSeSU SHIEYOSTP MOTJ-MOT--°6 STGeL 


42 


Pumping Tests 


Test wells Exe 400-402 and Sok 905-908 and observation wells 
Exe 396-399 and Sok 900-903 were constructed at eight sites for 
pumping tests. Each site was tested by pumping for 24 hours and 
observing the decline of water levels in the pumping well and the 
adjacent observation well. After pumping ceased, the recovery of 
the water levels was also observed, generally for 24 hours. Addition- 
al data were provided by observing water levels prior to pumping and 
during short "shakedown" tests. 


Not all measurements of water levels made during the pumping 
tests are tabulated in this report. However, hydrographs of each 
well were plotted from these data and presented as figure 2, together 
with a table of selected measurements and drawdown and recovery 
data. The site of each test is described in the figure by a map anda 
sketch showing well construction. The data from well Exe 400 were 
not considered usable. 


Also included in this report are the results of a 48-hour pumping test 
made by the R. E. Chapman Co. on well Sok 1040 for the Gilbane Co. 
of Providence, R. I. Measurements in nearby observation wells 
Sok 1024, 1026, and 1037 were used for pumping-test analysis. 


43 














PUMPED WELL Exe 401 
OBSERVATION WELL Exe 399 








Stream stage 
measured here 


Both wells penetrate sand and gravel of Pleistocene age. The pumped well 
is 26 feet south of Liberty Road and 52 feet west of Queen River. The 
observation well is 5 feet northeast of the pumped well. Water pumped 
was discharged into Queen River. Stream stage used to correct drawdown 
and recovery measurements. Drawdown affected by recharge from Queen 
River. The assumed datum is land-surface datum (lsd) at well Exe 399 
which is 121 feet above mean sea level (msl) (measured with altimeter). 


For log of pumped well, see table l. 
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Exe 401 
Exe 399 
LSD=I2Ift SD=121 ft 
above msl above msl 
i} 
: 5 i Queen River : ia : 
2 . ales = SONS Ag ci ee os on = é j = . 
YW see eer q ] / 
H 5 F2 ing 2 Queen River QusendaBiven Exe 399 
H H : 
H fp 2 
Hq oy z4 
eq 3 
sh 5 
of is 5 
on 6 
1G : 
i: AU 
s 4 = 
c 
H eb 35.0 ft ne 
sae o8 
Ho s 
HF 
d A 29 
5 ; Het 
ot is 
1 (oi oa 
H H 
on 
np Fee a Na 
no O as =. 
HF 220g RS SEs Pen es ee 
D 57.9 ft a 
7 oe 
§ 7. 
oe 
5 Z 
ZZ RR as a 
ZZ F 
ke na 71.3 ft 
ea earn ontes : 
Date HEBD Se Date cate Ene 
and pumping and pumping 
ee, started €ims stopped 
(min) Exe 401 Exe 399 Exe 401 (min) 
Feb, 15, 1960 Feb, .16, 1960 
11:00 a.m. fe) 1.57 1.84 11:00 a.m. 
11:01 1 4.03 1.84 2.46 = 11:01 7.88 
11:02 2 9.15 - 7-58 == 11:02 8,00 
11:03 3 9.40 3.28 7.83 1.44 11:03 8,08 
11:04 4 9.40 3.52 7.83 1.48 11:04 8,13 
11:05 5 9.45 3.30 7.87 1.46 11:05 8.15 
11:10 10 9.49 3.38 7.91 1.53 11:10 8,21 
11:15 15 9.50 3-39 7.92 1.54 121515 8.23 
11:20 20 9.54 3.42 7.95 1.57 11320 8.25 
11:25 25 9-55 3-43 7296 1.58 11:25 8.26 1.64 
11:30 30 9456 Beh 7.97 1.58 11430 8.28 1.66 
11:40 4o 9.59 346 8.00 1.60 sho 8.31 1.68 
11:50 50 9.60 3.48 8.00 1.62 11:50 8.32 1.71 
12:00 60 9.62 3-50 8.02 1.63 12:00 8.33 Ta 
12:20 p.m. 80 9.64 3-51 8.04 1.64 12:20 p.m. 8.35 1.74 
12340 100 9-67 3-53 8.07 1.66 12:40 8.36 1.77 
1:30 150 9.70 3.58 8.09 1.70 1:30 8.39 1.80 
2:20 200 9-72 3-61 8.10 1.72 2:20 8.41 1.83 
3:10 250 9.76 3464 8.13 1.74 3:10 8.43 1.84 
44:00 300 9.78 3.66 8.14 1.76 4:00 B44 1.87 
5:40 400 9.82 3.69 8.20 1.82 5:40 8.45 1.89 
7:20 500 9.85 3.68 8.29 1.86 7:20 8.46 1.90 
9:00 600 9.87 3-68 8.37 1.92 9:00 8.47 1.92 
Feb. 16, 1960 Feb. 17, 1960 
12:20 asm. 800 9-91 3.69 8.99 1.91 12:20 a.m. 1.94 
3:40 1,000 10.00 3.75 Buy 1.92 3:40 
11:00 1,440 10.18 3.88 8.51 1.96 11:00 














FIGURE 2. PUMPING-TEST DATA !t¥ THE UPPER PAWCATUCK RIVER BASIN 
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PUMPED WELL Exe 402 a 

.) 2 Gravel pit 
OBSERVATION WELL Exe 397 h = Exe 397 

-, on House 
: = 400° = eh N 
=.° 2 Exe 
Both wells penetrate sand and gravel of Pleistocene Ps | Y 
age. The pumped well is 57 feet north of Wolf : Uf TT AAA 


bt 
o 

Rocks trail and 450 feet west of the Chipuxet Ae cee one 

River. The observation well is 4 feet. north- 13 ee oe ra) 

east of the pumped well. Water pumped was Highway 2 

discharged into a swamp 360 feet east of the 

pumped well. A preliminary test was made on 

January 5 to determine pumping rate for 24-hour 


test on January 6-8. Drawdown was not affected 





by recharge from the Chipuxet River but the 
river stage at the West Kingston gaging station, 
about two miles downstream, is believed to 
indicate the regional trend in water level during 2 miles to West Kingston 
the pumping test. The drawdown measurements are Gaging Stotion | 

corrected for this trend. The assumed datum is 

land-surface datum (lsd) at well Exe 397, which 

is 100 feet above mean sea level (msl) (measured 


with altimeter). For log of pumped well, see table t. 


Exe 402 Exe 397 








LSD=100 ft 
above msi 


assumed dotum 











level, in feet below 





Water 








Pumping 
rote 
(gpm) 





Corrected drawdown Depth to water below lsd 
(ft) (ft) (ft) 
Exe 397 


SSSGNN58NS58 


DODD MDMDOOOG 


SISYBSBRSS 
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SISSRISPRSEIHRGSLS 
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6 
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Jan. 7, 1960 
12:57 am. 
8:17 
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FIGURE 2. PUMPING-TEST DATA IN THE UPPER PAWCATUCK RIVER BASIN — Continued 
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PUMPED WELL Sok 905 
OBSERVATION WELL Sok 900 


—— Culvert 
a Sok 905 


Both wells penetrate sand and gravel of Pleistocene age. 
The pumped well is 46 feet west of State Highway 2 
and 160 feet northeast of State Highway 138. The 
observation well is 5 feet southeast of the pumped 
well. Water pumped was discharged into culvert about 
600 feet west of the pumped well. Preliminary tests 
were made on December 2 with the lower screen exposed 
and on December 3 and 4 with both screens exposed to 


Scale 


100 200 300 feet 
develop the upper and lower aquifers and to determine 


the pumping rate for the 24-hour test on December 7-9. 





The drawdown measurements for the 24-hour test are 
corrected for regional trend. The assumed datum is 
land-surface datum (1sd) at well Sok 905 which is 115 
feet above mean sea level (measured with altimeter). 
For log of pumped well, see table 1. 
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FIGURE 2. PUMPING-TEST DATA IN THE UPPER PAWCATUCK RIVER BASIN — Continued 
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PUMPED WELL Sok 906 
OBSERVATION WELL Sok 901 


Both wells penetrate sand and gravel of Pleistocene age. The 

pumped well is 3,700 feet north of South County Trail and 

50 feet north of Usquepaug River. The observation well is 

4 feet east of the pumped well. Water pumped was discharged 

into the Usquepaug River. A preliminary test was made on 

December 14 to determine pumping rate for 24-hour test on 

December 15-17. Drawdown was affected by recharge from = 00steet to,.t 
cutwosh contoct 

Usquepaug River. The stage of the Usquepaug River at the from Sok 906 

gaging station near Usquepaug, about half a mile downstream, 

indicates regional trend. The drawdown and recovery are 

corrected for regional trend. The assumed datum is land- 

surface datum (lsd) at well Sok 901, which is 100 feet above 

mean sea level (msl) (measured with altimeter). For log of 

pumped well, see table 1. 


1/2 mile to Usquepoug 
Gaging Station 2 


Sok 901 


LSD=100 ft 
LSD= 99,7 ft above msi 
10.3 ft 
F2in4 


Pump pipe 


BBLEusaaaaaanan: 


PRREEEBEEEREEREERE 
Water level,in feet below ossumed datum 


Zz 
J 
Z 
Z 
Z 


Time since 


pumping 
started 
(min) 





Dec, 16, 1959 
8:00 a.m. 
8:01 
8:02 
8:03 
8:04 
8:05 
8:10 
8:15 
8:20 
8:25 
8:30 
8:40 
8:50 
9:00 
9:20 
9:40 

10:30 
11:20 
12:10 
1:00 
2:40 
4;20 
6:00 
9:20 
ec Dec, 17, 1959 
Seer 12:40 a,m. 
8:00 8:00 


RESEESASERSELESESIZSKHESS 


. 


“ 
eee 


. 
. 
. 


Pay 
4 
e-9 8 


Pay 
ee 
ee 


BS. oe aa Eeaeee2aoea 
Fs 
SFSSRSAVISVSSacKnyg 
: 

S45 


y 
Py 


QSPSREBIESVSSB 


DO 9 
SSF 
Hy 
: 


Frrrrrrerrre 
: 


Py 
o- 


SRESERSERSSESORE ESS 


e 
hall otal ol on oe ol oe oe oh on oe oe oO oon oe 
° 


. 
Se KREBS 
NNN NNN NN NDNNNNNNNNNWWWWUW 


woarnehk 
. 

°o 

oe 


PY PEPE YYY 
NAVA 
SSKBSs 


e 

a 

nN 
o 


e® 


FIGURE 2. PUMPING-TEST DATA IN THE UPPER PAWCATUCK RIVER BASIN — Continued 
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PUMPED WELL Sok 908 
OESERVATION WELL Sok 903 


Both wells penetrate sand: and gravel of Pleistocene age. The pumped 
well is 31 feet east of Dugway Road and 0.7 mile north of State 
Highway 138. The observation well is 5 feet east of the pumped 
well. Water pumped was discharged into a swamp about 600 feet 3,700 feet to till- 


northwest of the pumped well. A preliminary test was made on ‘outwash contact from 
Sok 908 


Sok 903 


3,300 feet to till- 

outwash contact from ————> 
December 23 to determine pumping rate for 24-hour test on Sok 908 
December 29-31. The assumed datum is land-surface datum (lsd) 


at well Sok 903 which is 134 feet above mean sea level (msl) 


0.7 mile to 
State Highway i138 


(measured with altimeter). For log of pumped well, see table l. Scole 
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PUMPED WELL Sok 1040 
OBSERVATION WELLS Sok 1024, 1026, 1037 


All wells penetrate sand and gravel of Pleistocene age. The 
Pumped well is 980 feet northwest of Park Ave. and 260 
south of Chickasheen Brook. Observation well Sok 1024 
is about 5 feet northeast of the pumped well. Water 
pumped was discharged towards Chickasheen Brook at a 
point 120 feet from the pumped well. Water levels are 
shown below measuring point which is less than one foot 
above land-surface datum (lsd). Altitude of land- 
surface datum is interpolated from the Kingston 7}-mimte 
topographic map. 
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PUMPED WELL Sok 907 
OBSERVATION WELL Sok 902 


Both wells penetrate sand and gravel of Pleistocene age. The pumped well is 54 feet 
southwest of State Highway 138 and 49 feet northwest of Ministerial Road. The g 
observation well is 5:3 feet east of the pumped well. Water pumped was discharged 
into the Chipuxet River about 200 feet northwest of “the pumped well. Short tests 
were made on.January 22 with the lower screen exposed, on Jafuary 26 ‘and February at 
with both screens ‘exposed, and on December 29 with the upper 'sereen exposed. The 

short tests were to develop the aquifer, ‘to indicate’the relative yields of the 

apper and lower aquifers and/or to determine the pumping ‘rate for the 24-hour test 
on January 27-29. The stage of the Chipuxet River at the West Kingston gaging 
station, indicates regional trend. The assumed datum is land-surface datum (1sd) 
at well Sok 902, which is 102 feet above mean sea level (msl) (measured with 
altimeter). 
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For log of pumped well, see table 1. 
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Quality of Water 


Samples of surface water were collected at 13 sites on 9 streams 
in the upper Pawcatuck River basin. Samples were taken in autumn 
and spring to be representative of the low and high periods of stream- 
flow. Most samples were analyzed by the U. S. Geological Survey. 


Samples of ground water were collected at 3 wells penetrating 
bedrock, 30 wells penetrating glacial outwash, and 8 wells penetrating 
glacial till. Several samples were taken from each of the test wells 
Exe 402 and Sok 905-908; at Sok 905 and 907, samples were from 
different water-bearing strata. More than one analysis was included 
from wells Sok 8, 108 and 887. About half of the samples were analyzed 
by the U. S. Geological Survey; the remainder by the Rhode Island 
Division of Sanitary Engineering. 


Table 10 gives the results of analyses of surface-water samples; 
table 11 gives the results of analyses of ground-water samples. 
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